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Summary
Objectives: To evaluate the perception of medical students
of the new approach to problem-based learning which
involves students writing their own problem-based learning
cases based on their recent clinical attachment, and team
assessment.
Design: Focus group interviews with students using pur-
posive sampling. Transcripts of the audio recordings were
analysed using thematic analysis.
Setting: Imperial College School of Medicine, London.
Participants: Medical students in the second year of the
MBBS course, who attended the problem-based learning
case writing session.
Main outcome measures: To elicit the students’ views
about problem-based learning case writing and team
assessment.
Results: The following broad themes emerged: effect of
group dynamics on the process; importance of defining
the tutor’s role; role of summative assessment; feedback
as a learning tool and the skills developed during the
process.
Conclusions: Overall the students found the new
approach, writing problem-based learning cases based on
patients seen during their clinical attachments, useful in
helping them to gain a better understanding about the pro-
blem-based learning process, promoting creativity and rein-
forcing the importance of team work and peer assessment
which are vital professional skills. Further tutor develop-
ment and guidance for students about the new approach
was found to be important in ensuring it is a good learning
experience. We hope this evaluation will be of use to other
institutions considering introducing students’ case writing
to problem-based learning.
Keywords
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Introduction
Problem-based learning is a form of learning based
on the theory that a learner can acquire new know-
ledge or skills by applying pre-existing knowledge to
generate their own learning objectives through case
analysis and sharing this new knowledge with
others.1,2
Problem-based learning was ﬁrst introduced in
1969 at McMaster University in Canada by
Howard Barrows to help encourage self-directed
learning and development of professional skills to
promote lifelong learning.3,4 This active way of learn-
ing has since been adopted into the medical curricu-
lum by other medical schools worldwide, using
various problem-based learning approaches ranging
from the full problem-based learning curriculum
advocated by Barrows to the hybrid curriculum
which is used at Imperial College.5
The use of problem-based learning in the clinical
setting reinforces traditional bedside teaching because
it integrates the patient encounter with related clinical
skills, disease mechanisms and clinical management.6
The problem-based learning approach at Imperial
College involves a 10-step process as shown in
Figure 1. This is a modiﬁed format modelled on the
Maastricht ‘seven jump’ process and as described by
DianaWood.2 As a small group teaching method inte-
grated across ﬁrst and second year medical curricu-
lums at Imperial, problem-based learning encourages
students to develop various professional skills during
the process. These skills include team-working, case
analysis, critical appraisal of literature and teaching
skills such as questioning, presentation and feedback.
The new approach we have introduced involves
students writing their own problem-based learning
cases based on their recent clinical attachment and
assessing themselves and their peers. The rationale
was to reinforce essential clinical and professional
skills and to help students gain a better understanding
about the problem-based learning process.
A literature search suggests that problem-based
learning case writing by students is not an approach
that is widely used in other medical schools within the
United Kingdom, but it has been implemented in
some medical schools in the United States.
For example, Indianapolis medical school introduced
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a four-week elective for third and fourth year medical
students with the aim of improving students’ skills
and attitudes related to lifelong learning.7 There is
also some evidence that students gain a better appre-
ciation of their curriculum development when they
write their own problem-based learning cases.8
The other important aspect of our new approach is
to encourage students to participate in their own
assessment. At our institution, the second year med-
ical students are familiarised with verbal and written
peer feedback in the ﬁrst term.9 Team assessment is a
form of 360 degree evaluation, also known as peer
assessment. It is often used in the medical profession
to assess professionalism so could help students to
reinforce the importance of professional attitudes
and behaviours at an early stage of their learning.10
Peer assessment is also reliable: it has been found to
be consistent even when there are diﬀerent peer raters
hence facilitating a positive eﬀect on students’
achievement and attitude towards learning.11,12
The new problem-based learning approach
During two terms of ﬁrst year and the ﬁrst term of
second year, a group of 9–12 students, guided by a
problem-based learning facilitator, explore cases writ-
ten by the course lead, clinical and non-clinical tea-
chers and past students. Each case is based on real
patients and has speciﬁc knowledge-based objectives
linked to the other teaching and learning in the
curriculum.
A new process, whereby students write their own
cases, was piloted with two groups of students per
year for two years, no signiﬁcant changes were
made following the pilot, and the process was then
implemented with the entire cohort. Each group splits
into two teams and each team writes a case for the
other team, based on their recent patient experiences.
Each team then discusses the case written by the
other team to identify, and then prepare presenta-
tions about, their learning objectives. All the team
members have a speciﬁc role within the team to
encourage active participation. Each team observes
the other team for the discussion and presentation
sessions (Picture 1). A process map of this new
approach is seen in Figure 2.
Also during the process, students are expected to
assess themselves and other members of the team on
their contribution towards the case writing process.
The written formative assessment is carried out ano-
nymously based on ﬁve criteria using a Likert scale.
These ﬁve criteria include contribution to case selec-
tion and negotiation, background preparation,
working collaboratively, implementation and
communication.
Aims
The aims of this study were:
. To evaluate students’ perceptions of the new case
writing and team assessment processes introduced
Figure 1. Summary of the Imperial style 10-step process.
2. Read case - clarify any unknown words or phrases 
1. Identify leader (chairman) and scribe 
3. List the events and issues 
4. Attempt to explain these events or issues, hypothesise 
5. List areas of uncertainty/ignorance/of interest as specific 
questions* *the learning goals 
6. Investigate to resolve these areas of uncertainty and 
ignorance 
7. Discuss/present findings 
8. Identify new learning goals. Scribe to 
write
9. Give feedback to the leader, scribe 
& tutor
10. Evaluate
2 Journal of the Royal Society of Medicine Open 0(0)
into the second year of the problem-based learning
course.
. To explore students’ ideas for innovative ways to
improve the course.
Methods
Design
The evaluation was a qualitative study using focus
group interviews as it is a well-established method
of eliciting students’ perceptions.13,14
Sampling
We used purposive sampling to select students for
the focus group interviews.15 A total of 280 second
year medical students who were involved in the
course were sent emails inviting them to participate
in the study and 11 students volunteered. There
were six students in the ﬁrst focus group (4 male
and 2 female) and the second focus group con-
sisted of ﬁve students (2 male and 3 female).
After the investigator explained the purpose and
nature of the evaluation, students were asked to
sign a consent form to allow the use of the record-
ings and their quotes for educational purposes. It
was made clear to them that they did not have to
take part, could withdraw at any time without
prejudice, and that they could choose not to have
any of their anonymised quotes used in a ﬁnal
report.
Data collection
The focus group interviews were carried out in June
2014 by GE who was not involved in either teaching
or assessment of problem-based learning. The ﬁrst
focus group interview lasted for 38min and the
second focus group lasted for 54min. The audio
recordings were transcribed by a professional tran-
scription company.
Data analysis
Yewande Idowu analysed the transcripts manually
using thematic analysis.16 This involved analysing
the transcript of the ﬁrst focus group interview
using open coding to create a thematic map. Then
possible explanatory themes were identiﬁed from
the codes, reﬂecting both the positive and negative
aspects of students’ perceptions. The second tran-
script was then coded using the themes identiﬁed
and these themes were reviewed using an iterative
process until no new themes emerged. The themes
were also validated with GE and EM independently
and any arising conﬂicts, which were mainly seman-
tics, were resolved.
Picture 1. Case writing exercise: student roles.
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Figure 2. Problem-based learning process: one team observing the other team discussing their clinical case.
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Results
Five main themes were identiﬁed. Table 1 shows these
themes with their positive and negative aspects; we
will discuss these and illustrate with quotes from the
medical students.
Group dynamics. The students found that as a result of
an eﬀective group dynamics, they were able to work
well within their groups, sharing their clinical experi-
ences. These invariably generated more ideas for the
case selection and they were able to complete the case
writing exercise swiftly.
‘ . . . it kind of, it brought a lot more cases to the
group . . . ’
‘ . . . everyone in our group was very interested in
their clinical attachment and all came forward with
very interesting clinical scenarios’
However, some of the students found they were
not able to contribute eﬀectively during the case writ-
ing session as a result of the varying clinical experi-
ences within the group as some of them had been in
diﬀerent ﬁrms during their clinical placement.
‘ . . . some people who hadn’t been on the same
ﬁrm . . .knew a lot about one particular subject
which other people didn’t know, and it was quite
diﬃcult if you weren’t on that ﬁrm to give a good
input to the session’
Role of tutors. Many of the students believed that the
role of a tutor was very important in providing ade-
quate guidance. Some of the students said that they
received good guidance from their tutors during the
sessions, but themajority found that their tutor’s guid-
ance was inadequate with some tutors having the
wrong concept about the session. They said that this
was reﬂected in the quality of their case and their
understanding of the various roles they were meant
to carry out during the task. Hence they suggested
that tutors should provide more guidance during the
case writing session.
‘Our tutor ﬂitted between the groups and made
sure that we were on the right level and kind of did
give us guidance’
‘ . . . ideally a bit more guidance would have helped,
and maybe that would have meant our cases were
richer . . . guidance about level of diﬃculty of the
case, kind of how many aspects to the case we
wanted . . . a medical legal aspect, a purely physio-
logical aspect and then a social aspect, . . . so we
weren’t entirely sure . . . ’
Table 1. Results.
Dimensions within theme
Theme Positive Negative
Group dynamic  Sharing clinical experience
 Effective use of time
 Variable clinical experience affects
students’ input within the team
 Non-attendance by team
members
Role of tutor  Good guidance from tutor
 Experienced and enthusiastic
clinicians as tutors
 Poor guidance
 Inexperienced tutors
 Misunderstanding by tutors
Assessment to
drive learning
 Assessment as an incentive.  Difficulty getting a fair assessment
individually within a team
 Negative impact of competition
on teamwork
 New IT system causing problems
Feedback as a
learning tool
 Critical feedback from peers
 Well organised 1-1 tutor
feedback
 Complicated IT process
 Lack of critical feedback
Learning new skills  Teamwork
 Presentation
 Consolidation of knowledge
 Creative thinking skills
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The students commented that having experienced
and enthusiastic clinicians as tutors was an important
factor because it meant that they had excellent guid-
ance and support.
‘My tutor was really enthusiastic about the whole
process and she was really actively involved in what
we were doing . . . going between the two groups
. . . she would have her own input . . . consider things
in a clinical perspective and say things like ‘‘have you
thought about it in this way?’’’
Assessment to drive learning. All the students agreed
that some form of assessment was important to
drive their learning and improve student contribu-
tion. Some students suggested adopting a summative
form of assessment, which was perceived to be a
better form of incentive than a formative assessment,
but others thought that it would have a negative
impact on team work and it would be hard to
ensure a fair summative assessment when there were
diﬃcult group dynamics and poor guidance from
tutor.
’a summative assessment would actually
strengthen the team working skills and presentation
skills’
‘a diﬃcult group dynamic . . . I think that could
bring us down in assessment in an unfair way’
‘ . . . and I think assessing each person individually
could create some form of competition . . .working
less cosily as a team and a bit more like every man
for himself . . . ’
Feedback as a learning tool. The students found that
giving and receiving constructive feedback from
their peers was useful in gaining more insight
about their attitude and performance. In addition,
they valued having a well organised and structured
individual feedback session with their tutors. Some
of the students did not receive critical feedback from
their peers and had suggested a need for more guid-
ance on how to give feedback.
‘I found the paragraphs . . . people had written,
incredibly useful . . . the most useful part’
‘I actually liked being able to hear feedback from
others in my group of how they thought I did,
because you contribute but you are not actually
sure how you come across or how well you did, so
it was good to hear other people’s feedback, in an
anonymous way’
‘I remember . . .we had a session . . . on how to
give like appropriate feedback. I think that perhaps
maybe this year . . . it could be reinforced . . . per-
haps tutors could look at the feedback and say actu-
ally what you could do better about giving
feedback . . . ’
Learning new skills. The students found the entire pro-
cess worthwhile because they were able to use their
creative thinking skills, reinforce the generic profes-
sional skills they had learned previously, and consoli-
date their knowledge.
‘I quite like the fact that we had free creative rein
on what we made as our case . . . actually use your
imagination and get thinking . . . it was a kind of
refreshing change, particularly from the normal
PBL sort of format . . . ’
‘ . . . I found it a very useful team working exercise
because creating something together is diﬀerent from
discussing something together, like in the other PBL
sessions.’
‘ . . . it’s nice to consolidate and revise things . . . but
primarily in terms of its strengths, it’s your presenta-
tion skills and your team working skills . . . it brings
together . . .This is why I like it as a component of our
learning . . .we’re allowed to experience.’
Discussion
This is the ﬁrst evaluation looking at students’ per-
ception of the new problem-based learning approach
for second year medical students at Imperial College.
The results suggest that student value having the
opportunity to write their own problem-based learn-
ing cases based on the patients they had seen during
their clinical attachments and to assess themselves
and their team members.
Students said that they gained a better understand-
ing of the problem-based learning process. A particu-
lar advantage of this new approach over the more
traditional problem-based learning format is the
opportunity they have to be innovative, using their
creative skills to write a case, integrating their clinical
experience with problem-based learning. They also
found the experience rewarding because it strength-
ened their team working and presentation skills as
well as being able to give and receive critical peer
feedback in a safe setting and consolidated their
knowledge.
The eﬀectiveness of tutors is essential to the suc-
cess of problem-based learning;17 one of the major
challenges identiﬁed by the students was having inad-
equate support from their tutors. As a result, the stu-
dents suggested various options to ensure they had
more robust support; these included more eﬀective
brieﬁng about the process for tutors and extended
guidance about case writing and feedback for stu-
dents. Also a form of incentive, such as prizes for
well written cases, was suggested by the students to
help improve the attitudes of students towards pro-
blem-based learning and to drive the learning
process.
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Limitations
From our analysis we were able to identify important
themes and sub-themes emerging from the students’
views about the new approach but our evaluation has
limitations. The misrepresentation of data could
occur as only 11 students in two focus groups might
not capture the views of all the students about the
new problem-based learning approach and further
focus group interviews could be conducted as the-
matic saturation may not have been attained.
Although the interviews were conducted by an inde-
pendent teacher as a recognised faculty member there
might still be some bias relating to power imbalances
and conﬁdentiality, which might inhibit their contri-
bution during the discussion. However, it was reas-
suring to note that the students did not appear to be
inhibited at all, and seemed comfortable oﬀering both
negative and positive comments about the course.
Implications
This evaluation has been helpful in implementing fur-
ther signiﬁcant changes to our new problem-based
learning approach at Imperial. Following the evalu-
ation more tutor development workshops have been
organised and the course guides for students and
tutors have been updated to include further guidance
about case writing and feedback. Also the students
are encouraged to prepare more during their clinical
placement for the case writing session that follows,
e.g. by recording case stories and results.
This is the ﬁrst publication evaluating students’
perception about writing problem-based learning
cases based on early years clinical attachment and
team assessment. A follow-up study is needed to
evaluate the impact of the new changes implemented
to improve the quality of tutors on the course.
In conclusion, this new approach to problem-
based learning was well received by our students in
terms of sharing clinical experience and writing a case
based on their clinical attachments. We hope that
they will continue to use the process when working
with patients and teams in the later years of the
course and after graduation. This may be of interest
to other medical institutions in the United Kingdom
as it facilitates a better understanding of problem-
based learning and reinforces the generic professional
skills.
Declarations
Competing Interests: EM is a problem-based learning course
leader; GE and YI – No competing interest to declare.
Funding: The Department of Primary Care and Public Health at
Imperial College is grateful for the support from the National
Institute for Health Research.
Ethical approval: We submitted an application for ethical approval
to Imperial College Medical Education Ethics Committee who
judged that as an evaluation study, full ethical submission was
not required. It follows the BERA guidelines and consent was
obtained from the participants.
Guarantor: EM.
Contributorship: EM – Developed the session and conceived the
study, evaluation planning, drafting and editing paper. GE –
Evaluation planning, data collection, drafting and editing of
paper. YI – Data analysis, interpretation of data and writing of
paper.
Acknowledgements: The authors thank Imperial medical stu-
dents who volunteered for the focus groups, and the Digital
Literacies Team, Professor Azeem Majeed and the Medical
Education Research unit at Imperial College for their advice and
support.
Provenance: Not commissioned; peer-reviewed by Edward Peile.
References
1. Kilroy DA. Problem based learning. Emerg Med J
2004; 21: 411–413.
2. Wood DF. ABC of learning and teaching in medicine:
problem based learning. BMJ 2003: 326–328.
3. Neville AJ. Problem-based learning and medical edu-
cation forty years on. A review of its effects on know-
ledge and clinical performance. Med Princ Pract 2009;
18: 1–9.
4. Schmidt HG, Rotgans JI and Yew EHJ. The process of
problem-based learning: What works and why. Med
Educ 2011; 45: 792–806.
5. Vernon DT and Blake RL. Does problem-based learn-
ing work? A meta-analysis of evaluative research. Acad
Med 1993; 68: 550–563.
6. Macallan DC, Kent A, Holmes SC, Farmer EA and
McCrorie P. A model of clinical problem-based learn-
ing for clinical attachments in medicine. Med Educ
2009; 43: 799–807.
7. Peavy DE. A new PBL case-writing course. Acad Med
2001; 76: 108–109.
8. Brommer C, Holzman JL and Rose JD. Cases, writing,
and students becoming teachers: a new way to enhance
undergraduate science education. FASEB J 2007; 21:
A218–c.
9. Muir E and Powell S. Peer assessment for undergradu-
ate medical students – introducing the concept in prob-
lem based learning. In: AMEE abstract book, 2011.
Dundee: AMEE, p.379. Available from: http://www.
amee.org/getattachment/Conferences/AMEE-Past-
Conferences/AMEE-Conference-2011/AMEE-2011-
ABSTRACT-BOOK-(2).pdf (accessed 24 March 2015).
10. Asch E, Saltzberg D and Kaiser S. Reinforcement of
self-directed learning and the development of profes-
sional attitudes through peer- and self-assessment.
Acad Med 1998; 73: 575.
11. Lurie SJ, Nofziger AC, Meldrum S, Mooney C and
Epstein RM. Temporal and group-related trends in
peer assessment amongst medical students. Med Educ
2006; 40: 840–847.
Idowu et al. 7
12. Topping K. Peer assessment between students in col-
leges and universities. Rev Educ Res 1998; 68: 249–276.
13. Powell S and Easton G. Student perceptions of GP
teachers’ role in community-based undergraduate sur-
gical education: a qualitative study. JRSM Short Rep
2012; 3: 51.
14. Remmen R, Denekens J, Scherpbier AJ, Vleuten CPM,
Hermann I, Puymbroeck HV, et al. Evaluation of skills
training during clerkships using student focus groups.
Med Teach 1998; 20: 428–432.
15. Lewis-Beck MS, Bryman A and Liao TF. The Sage
encyclopedia of social science research methods.
Social science research, 2004. http://books.google.
com/books?id¼xUy-NNnSQIIC (accessed 8 April
2015).
16. Braun V, Clarke V, Braun V and Clarke V. Using the-
matic analysis in psychology. Qual Res Psychol 2006; 3:
77–101.
17. Maudsley G. Roles and responsibilities of the problem
based learning tutor in the undergraduate medical cur-
riculum. BMJ 1999; 318: 657–661.
8 Journal of the Royal Society of Medicine Open 0(0)
